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(57) Abstract: A valve characteristics varying mechanism for a valve operating device has a valve operating cam supported by a 
camshaft and a drive mechanism for oscillating an interlinking mechanism about the camshaft, the interlinking mechanism oscillating 
the valve operating cam by a drive cam integral with the camshaft. An engine valve starts to open and close at a cushioning section of 
the valve operating cam, and the drive mechanism oscillates the valve operating cam through the interlinking mechanism to control 
an opening and closing time of the engine valve. A cam mountain section of the drive cam has constant speed sections at which a 
lifting speed is constant, and the constant speed section is set across an angle width where an opening time is included at the most 
advanced angle position at the opening time of the engine valve and where an opening time is included at the most delayed angle 
position of the opening time. 
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fl*T?l4ttJ i H**tftl>J&^ m2^U-h61 i let, tt«lftlSB62e2lzfflS-r§SP^ 
62 i 2 ^ISltbtu^o 

2j^-63e (63 i) icfi, S^ttSI-eitnlBiJKaJIEIlSa-r^U/^A^ 
/«* 68(D-a»^«J#-r^m 1 76 ^^Mt?ltRMtfe(DE$g=i 

20 -f ;U/<^&**#PBE/<* 55 a)-SBSP*«RF-rSWS!l{H/<*«i#fiP 78 <ta«-i$ 
J»£*iTl£Ifb*iT^<i>o M/**fBJ$SB 76, 78 It. mtWJu v ± T-A 66 
e (Pi5:^+^^ P^*T— A 66 i ) <Z)3£j£SlS 66ea (66 i a) izjj Alfi^rffi] A 2 tfBljg 
LTIE«£;ft£<!:&[c*j^— 63 e (63 i ) (DJI;£ft [~P B 1P£fc^TlBM£*i<5> (HI 
4#as) „ 

25 ±1^— 63e (63 i ) [Cfi* f2^U- h 62 e (62 i ) [Cjf0j^^^fc7L 62e4 

(62i4) ictft^rSdbSB 63e1 (63i1) m%V3a v t) T-A 66 e (UR»-^^ 
P<^7- A66i) <DMm*>bWLL3fribMtltztiLmiZl&m$*l& 0 flSP 63e1 
(63i1) <h?L62e4 (62i4) <!: H 2 ^U— h 62 e (62 i ) t±=y— 63 e (63 
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68 fccfctf|JPEE/<* 55 0/<**|[::«£>g>|is]-;£[S]0 h/U^ TbM^ffl?- £ * ^— 63 
e (63 i ) 7bs\ fg 1 . i2^U- h 61 e (61 i ) , 62 e (62 i ) Cl-fcf LT*|*f[U 
m-t&Z.k&m±£*i&<DT*. WlE/^55rcJ:-S"J>^«MfiMli, Mle 
5 AH 50 0 y 0) \~)\s<7 <Dtt^ftm&&Xfmm'<* 68 f= JcSgMlUEMia A 52 
lEtb*>A51) ^<D#ttItf^fflA<fitl^r=:tit>*L*o 

U2~HI4, 06A, H6B, 07A~||7D, HI 1 O A&tfHI 1 O B £#M 
-t&k % *A1*IrIA2-^ fiP»*A54 (IRSI*A53) fc <fc tH*SUE«l* A 52 
(MUEM2IA51) £^(Cfg 1 , I2^U- h 61 e (61 i ) , 62 e (62 i ) (DM 
10 I=ES$*L^gPSl-9-^P^*T — A66e (Uft»-9-^P y * T— A 66 i ) [£. &4t 
IESj*jA52 (KftIl^lA51) l=J*M«tt*H»fc LT<Dn — ^ 66eb (66ib) 
(Cfc^T^E»*A52(i»^iE»l*A51) t«ttL.-SBSP<D^jSifi|J66ea(66ia) 
(cfcUT^^-63e (63 i ) izmm^m^^^ti. titfm&COmmU 66ec (66ic) 
l:fc^tl^'J >^ 67e (67 i ) <D— Si«SfcH^$*ifcil«fie> 72 [cfc^Sti 
15 £o *:%lYp7i, mtWJu y*i7— A66e (PJfcla+J-^P vh~F — A 66 i ) j$ 
SUES)* A 52 <lftStMiiaA51) A<* AW 50 <t mz\s\m-?Z> C £ l:J: y ±> 7- 
63e (63 i ) &ffim*ibk LT^it^. 

M«SU>^67e (67 i ) <7)flfe5BB§U[CHm$*t/--iS3|ge> 73 t«5K**t*#* 
*A54 (Pim*>A53) f* H *A$i50(c|fig44^^LT^#$tt^C<!r[Zcfcy* 
20 AW 50 **ij>lZffi«|^f||^ffiS!l*AAN&«tJa**l.*<Dnjaffia)-aJ=*A®A< 

g|J54a (53a) ®m&23 (qsm# 22) £#LT!f Tg{?#£l±£a AOjSP 54 
b (53 b) £fr btififc^^l^o XRS|5 54a (53a) @i*^iL2A\b 
(D#tl^-^CDn3D!l^b^^ir®^^^WL> * AlllSB 54 b (53b) It, HHe* 
25 ibf&L 2^b(D¥tl^*Afft 50 (DJSIHIk^IrIR 2 (EIIk^IrI R 1 ) [Cjgjta-f £ Wf 
S^^^-T-Sc -£*tf$7U ^m*A54 <UftSt*A53) <D± AlUffB 54 b (53b) 
(4. JSHIIe^(S]R2 (0fE^lS]R 1 ) l=3feJ&f::SM&#23 22) (D>J7hl 
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-?-L-C. *AOj£l5 54b (53 b) It, /<J\sZ?5 l ) T*7 >X C fZj£H?" 23 
(mm.fr 22) 0>gS#Bfl$&B$. *5<j=^/</U^'>- h 24 fcttS 23 (qft 
^#22) (Dffl#r?fl5^a#[Z^±'r^JT : g : ^1gM-r^7^^(C> XRg|5 54a (53 
a) [Z&&*IMfl!54b1 (53b1) &&ir& (HI 6 A, |6B, HI 1 O A&tfgl 1 
5 O B#IJ o XHSP54a (53a) ^b<Dl$A^O^bI^i)M-l< ^C-SMHi 
S|554b1 (53b1) I*. *A|l)S|S54b (53 b) iZfcl^X. il Affl 50 (DHlE^KD^b 

J#fa*A54 (IRStaA53) I*. flHj«l««tM3*^LT€B**t*ffi»«*M2 

10 <DiElti2jl~cfc y . i^>j >£«lfMle (GRft'J >£«1§Mli) i^lcP CmWim 
-e*A$i50 **i^tfl81(l*-l±&*l*— ^fitffi»l*A52 (IRSUES(l*A51) 
[CJ: ySHl^-i±t)ti-§)*im-9-^P^*T— A 66e (QRSR-y-^P »y fj T — A 66 i ) 
iCcfc U *A$tf|50 £*iklC^i&£-t±i=>*i£„ fU, *Alfi50(z^LTffil!l-r^ 
^m*A54 (UR»*A53) tfgMM -f > P ^ * T— A 42 (q&m* -f > P ^ * 7 

15 -A 41) £J8M£-I±T. gMK#23 (?R^#22) £BHffltt»l£-l±&o tMx.. 
m%iljU54 (qR$R*A53) */U#60e (60 i ) . II^^'^'P vilT — A 66 
e (qRm-9-^P v±7— A 66 i ) £ tf5£*S U > * 67 e (67 i ) $0^Lt£ 
51 £ ft &SEIll1fi^M 2(0 <fc yiglb^i±b^s *fej*m-9"^P vtiT— A 
66 e (Pimt^P «y*T— A 66 i ) <fc 'J ><7 67 e (67 i ) ^HI^LT 

20 31 £ ft & <D » SUEM * A 52 ( OR SIM * A 51 ) OMWi tl iz <fc y 4SSb £ -t± £ ft * - 
i^^P vhT—h. 66 e (Pjm+J-^P % V T — A 66 i ) (DP — ^ 66eb(66ib) 
^HfmiElft*A52 (PJ£SiilKl*A51) [c#Ltt(t3/<*;b£3g£^£$iJ^<* 
68[£. fi^— 63e (63 i ) t^m* A 54 £0>F B lKIEg£ftTs SMRIJ-^n V * 
T — A 66 e (P^m-9-^P A 66 i ) (OSKlfCJS CT* AfS 50 (DMI^IrIIz 

25 #ffiprffiT?35-So -3SSPJ&<& 1 /**«JtSB 76 ft SfHfel/** 68 

I*. %mti A 54 (P#il:*jA53) Jc-«:fiE^$ftfcffll!5Rfl)3saSBfcaS!(t?>ft^^2 

77 [ZflM$£ft£„ 

M'J>^liMle (qamu >*8M8M1 i) fc, -?-(D@i!l^[S]-ecD-^CD^[p] 
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;U^60e (60 i ) (D?imm'**&nU 78 fc^J#$tt> m^Utfis 1 ) K 
79 [z{*J#^tL^o 

^»U>^^Mle (P£Si«J><7lgMiMli) >#11 tJlzW L#If-5WJ± 

5 55 <D/<**J[£*;U# 60e (60 i ) [Cffijgftffl LT^*;^ 60 e (60 i ) £ 

->'J >£M1 (C[Rl^3^lR](c#L#(t, I£/<**J[c£ y7h;u^T60e (60 i ) [zft 

*A54 (i®m*A53) 7b^^#23 (P^^# 22) &m&? % t 23 (& 

M#22) fr£>}#SiL*A54 (qam* A 53) tzf^ffl-r«.J5*l-J: y SfSl* A 54 (UK 
10 m*A53) h;U^ £H £ft#[cl§:5££;fr£ 0 ^ft^*.. 

<Z>/<**A<ifiteSP61e1 (61 i1) *3StS«J71e2 (71 i 2) fc&BSSSb^lRlfztt Ltt I* 
8M&*A54 (URSl*iA53) j&x b5S*S U >^ 67 e (67 i ) &&tfm% 
ilT — A 66 e (Pifcfl+f - P ^ ilT — A 66 i ) £^LT*/U#60e (60 
i) [Z^ffl-T^ h;U^[za-5^T. HufBJ5*^5lfS^61e1 (61i1) ££*S3l!71e2 
15 (71 i2) icffiM^flrzff L#I*£fl#£(*PIG-e&&o 

fit, ffffi/^^55fcj:y, m^(^Jc>i,M^^:I^Fp^^#i£-r^ i &iS^^71e2 
(71 i2) , 61e1 (61 i1) [cfcl^T. -;£cD5i*S£l5 61e1 (61 i1) tm^<om^ 71e2 
(71i2) lC#^fi|»1*lRlI=ff L#Ite>*L*0)T?s StSlftlJtfil'J >^ 71 e (P^^SU^l 
•J >^ 71 i ) lc£ UI1 ^U— h 61 e (61 i ) b *l<5 £ il^SSB 

20 71e2 (71 i 2) <bSSfS!ft 61e1 (61 11) McoKM <3»tf) ©^#7&^?M$*iT > J# 
t|lJi'J>^71e ((RSURHtPU ><7 71 i ) <D31»jj&<7M^60e (60 i ) fzffijg 

m 2 led: y mWiZti&ftm&ttt LTo>Fm&G>mm& 70 umm 10 omm 

25 £'J >^HMfMl i, Mle [cfeiiLT, * AM 50 'J >>? $MfMl i , Mle 

$ffitt$-t!r&ft!HlPU 71 i , 71 e ££<l7L£ 0 

$11^14 70 1*. *>«;>$r*M*L i i=vffft*iRii=j»«iRrteT?ifcy * Lf-^or* 
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mm i ) ><? 71 i . 71 e I*, m.m.mm i ) >^ 71 i tmm.mm i ) >^ 71 e t^^> 
mmzti&o m%mm i ) >^ 71 i 1*51^7111 -cimm io\zmmz*i. 

71i2-e?a^U ><?mffiM\ \ OH 71s— b 61 i <£>SlfcSS|5 61i1 [c*E»£ft<g> o f# 

nmrn *)><? 71 e [saura 71 ei -^fij^i* 70 d^^ti. 71 e2 y 

5 ><^MiM1e (DM 1 ^U— h 61 e (DM^U 61e1 (cflE^^tt^o IJR^SJ^l "J 

71 i o&tssii 71 i 1 te&tfmfflm 70 ©si#ssis 70 a i*. -^tu^h,, &&iNffii y ><7 

71 e(DiS3^gP 71e1 ?L[^J±A^^lT IH^^tifc 1 O0)ig$gt:> 71e3 ^*@*f[I]$ERr 
tglcjf A$W?L^Lt, 5S*St°> 71e3 [ct5$*i, 2 XttcDifiM 71 i2. 
71e2(4, -^ti^h,. &$g€|i71i2. 71e2 <D51*i t°> 61 i 1a, 61e1a ^fflWEHgRTfil 
10 [cfiA£*i<S>?L£:ff LT, 5S*Stf> 61 i la, 61e1a [:«$tL^o -t Lt, W E/* 
*0>/<**A^ m»lc e fc^il^^RiF B 1^# : i£-r'§)#il^71e1 (71 i1) , 70a iz 
fcl^T, Sl«fiffi71e1 (71 il) *^^S|5 70a [d#B##L#rtt,tt-l)CDT% JliSSB 

7iei (71 ii> tms^ioa tomomm mu) <ommtmm^^x, nmmio 
a>3S»/»<stfii*j»u >^ 71 e o&suHtty >^ 71 i ) izmm&<mm£tiz> 0 
is ni3, ms&^mir&b. mnmv ^mm-r^mmmmMz\-t^ ^ k*/<— 
13 [cixy^ftbtt^^iuisRr^^mKi^— £ so ma^— $ 80<Dg]ts£ftHJtti 
m 70 izmm-r zmmmmM* t&mx.&o tit, fflttMftM3&£tfMbtfMJt 

[zStLt, v U > # 1 1 fc <fc 1 6 «!: I*£*tfll (cEB $ *t 5 o 

20 mSb^E— £ 80 (4.zi^;u^^^o^^^iJR^^^^«t«[3vy >^$ii^L i 
I=¥ffJ&:4'i£>Wi*i**-r'5RlSttfl>*tt:80a > y ^ttfSL i izw-nizmxs 
^i±S* 14 80 b t^li^^o BSft^E— ^ 80 (4. y'J ^V^v K 12 3S<fctf<N*, 
/<— 13 icHLT, »^S25(Dg*lRn?^fciB1l**t-So f Lt, 1 Hx¥ 

25 Xfo&ftMlZ s *flc80a fc^tXjS^ 19 A<BBg$^So *ft 80 a [Cfcl^T. ^ 

v k*/<— 13 iz^^iz^ta Lxj&mzMj&ztitzmm 13 a d^^-s^ 

IX<«80a1 lc[£Sil?L 80a2 tWj££;H, % tb*Wi 80 b f4, ilI?L 80a2 £S>I 
LT*l*80a<Dn^l^{±SLTll#^25 ftlcSl/^o 80 a ^7 
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— 13 ^^r«ifRSriRiA i icit,StdiA^ K2j/* — 13 (Dtfi'Jjfr'oM.x^ 

IH2, 03, i8^#it 25 rtlzfcl^T. S/U>^«iiR*lRlA 1 

T?*A8l7fc;U$r29 i:^^ K*/<— 13 i(0ffl(ziBe**L*te3l«l«tM 4 I*. 
5 K*/<-13 £MilLT»)#^25 l*]lcMtf&fcH:*J$lll 80 b Ic^j^ftfciElii^-V 
80b1 (CPi^-r^M^^-V81 £ % *aS4r-V81 irPfi^-r^^^lO'J K12 
[c * A$fi/|>;U $f 29 L T 0iERT $ tH tl 82 <t ^ b #|J& $ &o 
«i*^r-V81 (*, ^ v K*A-13 K*/<-13 CUBjjfcSfifclBP 13c 

#A-83 t(c3LKF$*i-55ERF«l84lzlHi|gRnj|(z3£^$*L, Mb^-V 80b1 
10 f 5*4r-V81 a fcB*i^82 «l:BS^-r^/lN^81 btmi.o fcB2J^82 
I*.* A«|7H;uy 29 Ct^hlcJ; y fc«J# ft 88 (clfiS 89 ^Lt0is 

W«BI=X«F**t-5Riattfl!)7|?^SP82a **-r-6o 

ttJ*4f-V82 t*4»«l70 i:f±. ttil&^-V 82 (DEUkjIWi*. fij^ 70 •=> 'J 

titz-£M*z>frt>tj;&m * v U 82b $iJ^l$A 70 (0*JB®(c»J*£*iT8i* v 
SB70b<t^^T^^^^v^b^^SS^i>gP70b<i:^#^^ o ftij»tt70f±. tH 
XSB 82 a (C|U^$tLfc^l*l$* 90 O^JHICliKiprfglCm^ Ltfc y , &5gAfill 90 
l:J: y^»^lRH33Srt**ifctt!!lTf.*AW7|^;u^29 fc^fift$*tfcHilTL 91 (H 
20 5&#Rg) ^ilCT. i/'J >^I*^IrIA 1 -e*AWl50f=»LTaittJte«J:^i& 

92 [3* y$m$*lZ>o ^(DtztblZ^ ECU92 ICtt, faMU E o^m^^m-t 

z>ifemtk&^®. mmnffi&tkft-? mmmmmm^mtair^m 

H«ltb^©93 £:> Mft^E — * 80 y »»$1±&*i-5#fty >^H#|Mle CD* 
)\,& 60e tM^TIiSMK* A 54 60, * AM 50 dStf-T -SSi^T? fe&JgtH&e^ 
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StR'J^HftMIe (»*U>^««Mli) fccfctK^Sl*A54 (i&mrtA 53) <£> 

^ci^c,, Ecu92ic«fcyifHiffli$*LS/^u^!RFttRr^tti«iMfz«j:y % 

i, Ke <0S*^»^14i LT> ?miM*te K i max. Kemax fcJ:tf*/]v< 

10 ;u^flMtt*#ttKimin. Kern in £S&JMS£ LT .S^/^/U^lil^ttK imax, Kemax 
tS/Jv<;u^Si^ttKimin, Kemin i:<OiW(3!)'ffi3R(D*M/^U^ r #ai ! l^tt-CiBEH 

^izotir^ ffll^WA<a«6Mf=ai^**L'CBa#SBraA<ii«W(=S<'5:y. 
It* 1 ; 7 hM7b^#t>tt^)*A|ft 50 (7)|H$e^ (*fcl**7>£W 15 (DmzitLWT: 
15 &£<7^>>7£i) ^5S^fi*lfc®^$tt-5i:^(c^y 7 h«^5*^fi*Jf=/h^< 
£ 0 ^ Lt, Pjm# 22 0>/^U^»!RFl4(DMi:PKplC il# 23 l:oUtlt 

ra a<5Sj»;wi=s < ft y . * 6 i-a* u ? h»*q# & * aw 50 ©isie^ 

20 01 0AMH1 OBetttm^ ffi»l«l#M2l=<fcyffi»$+L*W 
70 fc<fctf!RSlft!Hlpy 71 i H10 (A) , (B) (c^ 1 ft 

S£i5a6<5fc£\ 22 (DMtifm&mmntiLW: e iomax [cfc: y , %:<Dm&Mrf 

mmftfaW: e icmax [c^y „ Axo-e<offl#»rafc«fcixa*y ? hm^-r^ia 

^lc^^,S^/^U^^S!)i[l#14Kimax Aqtb^t, PB#lc % 23 0Bfltirg)ft< 

25 Sat^fe« 0 eomax Izfj: y „ ^(©^^ffl^S^^S 0 ecmax left y „ 

&B#8ira;lS<fctf&:*;U 3? hfi^U-rttt.a^fc^^ft^/^U^IIjiNFttKemax 

El 1 O A, HI 1 O B, 11 1 ARl^i 1 1 BlC&l^T J#St# 23 (Q& 
m#22) ^#LTL\§i:#(Dit'J >£$MfMle (QRii U >^HMiMl i ) fc£ 
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tftimJ- -< > P -j tl T— A 42 (PMp< -f > P y * 7- A 41) 
flmT**£*U Sm#23 (P^m#22) Tb^S^'J^ h«-e|fl#Lfc<t#(DlimU > 
^7^fiM1e (iR^y>>7«MSM1i) feJ:tX»»y-f >Py*T-A42 (QRSty-f 
> P y * T- A 41 ) (DttKOKK^Z jSM^T** U£ „ 

i^ftKimax, Kemax^#t>tu^^S^t)S/Jv<;U^l)#14Kiiiiin, Kerning 
&4i*#flSfcflfroT3£*T-*- SK^E — £ 80 A^ffl*^ 72 SUteiKSft 
LT, ^IB^y^^^i(CJ:y§ijip$fi70^*A$ili50[ZFp]75NoTiittS^-^ o COD 
80 (DR»fif::g-5^T\ SUiPtt 70 li, qRft«|«|i;>^ 71 i 

f=tt»*1±. HW*I=. ftftfflft'J 71 e ^Lti^'J >*W«|M1e ft&xsm 
m*A54 *A|[fi50 **it>f=S@te*rRlR2fcS»|$li--5 0 

^LT. *J«ltt70fc<fe^gtSH|lJ«lU>/; 71eA<BI1 1 (A) , (B) fz^£ 

wi2fet^fi^§t^, 22a)fflH«M^sMtts e iomin £&y, -e 

0 eomin £ & y ,^0)F^B#^Jt^feg 0 ecm i n t ft V , 

Kern in i£%£>%i%> 0 

20 fit, «f&Hi 7o^tfris^2fea^bHuiEm i famiz&n-t&t^iz^ mm=E 
8o^aj*^82 ^^iRifcdj^iiEiijLT, itrie&y **>mm\z.& vmmm 

>^ 71 i £^LTqfta>;>*ttMJiM1i fccfct;iRft*A53 t.*A|fi 50 £i£ii>Ic 

^m$s^[RiR2[zgi)^i± % [siBfic, wmmvx? i\ e ^uxiiu 

55 $M1e A 54 * Afft 50 £ fifrfCHJi&^liS] R 1 fCjgll£l±<5o 

wsm 70 fimmnii&mkmmM2tii.m(Dm(Di£w&&ib&££^ mm 

#23 («Sl#22) fzoi^T, S^/^U^ift^ttKemax (Kimax) <&«fctf«/iv< 
/U^li^ttKeniin (Kimin) (zfcftSBBB#^ % £tfS*: M 
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^ 82 ^i£^lRllc[Hl$5.IESl It, ftftttt 70 ^fufBffl 1 &E£S8*.Ta AM 50 

>^ifMle (PJfcmy >£*HffMli) fcd:t;Sf**A54 (IR«l*A53) rt^ IU$e 
10 ^ftRI (JSHHe^TIrIR 2) I:I1LT, $2 V 62 e (62 i ) (D^n > ? 

*A62e1 (62i1) SPSL.? 1 <4 l/ttv fiT — A 42 (MM.* << > P y * T— A 41 ) 
(DP — ^ 42 c (41c) (Difi^fcigltbtt/iT ? zi>^42d (41 d ) CjgMLT, 
P-^42c (41c) A<»»*A54 (BRSl*A53) blf*l> 23 

22) A</hffljs©-rp yz?mmi*mftirz> 0 

15 mi 3^#M-r-S<!:. #fUIEKj*A52 (QRSUEMia A 51) AliiSB 52 b (51 
b) [4. *Aiiig|S52b (51b) <D&£tfmiX\?&ffls¥-m~MLT, ^— XRSR52 
a (51a) T?<Oy ? h5Sj£j&<0 (-tfp) (7)^S^t»*Alil$P52b (51b) ^<D%% 

Sa2 ££*rr&»«BBS a Mffi&S a fc«S < 8&#T? tb o T 'J ? hS8£jb<Jf Jo 

20 -r cassis s b 'j ~? h^jg^-^(D^ji^s c y ? t*mm&m'pirz>m 

d ££*nr£o **U$>>U aMB3E5SSBSa2fc«i:t;3SJSfflJS c 14, 50 
©Elffl-rffcy .^frSBSal ft&XSMm&s b(4, y ? hflPitJt^IE(Z)EI!UT?& y . 

aassus d(4y ^ hjraj«jgA^a)i2Wt?fc-5o :ct% mi 3icfc^T[4, m 

25 (4. it+l-^P v±T— A 66e (qR^it ^P V fi 7— A 66 i ) &<fr LT g^iEtd 
± A 52 (BKSlffiSb*A51) lc <fc y fSW A 54 (Pim*A53) 

mmammt, ^ti^eti. mnmmtiixM <ur£uk«i*a51) (D*Aiusp52b 
(51b) 0is$> y ? hiijgfccfctjty ^ Maiusi^ 1 *m -e*frj£-r&o 
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